Introduction
P sychological distress (PD), defined as minor mental health symptoms (including stress and anxiety) that have clinical measures, is a frequent public health problem in the general population with prevalence estimates ranging from 5 to 27%. [1] [2] [3] [4] [5] [6] [7] It carries a substantial burden both for the individual sufferer (through poorer health, restricted activities of daily living and sickness absence from work) 8, 9 and to society as a whole (through health care expenditure and lost time at work). 10 In the UK, it is estimated that as many as one in six people experiences psychiatric morbidity rising to almost a quarter of people living in more deprived areas. Population-based approaches to promoting mental well-being and reducing PD are becoming the focus of increasing public health interest. One such approach is improving the access to green spaces and the natural environment that has been associated with both reductions in mental distress and promotion of physical and mental well-being. [12] [13] [14] [15] [16] Access to green space for individuals living in urban areas has been part of national planning for the last century (e.g. Sir Ebenezer Howard's 'garden cities' from 1898). 17 A recent prospective study conducted in the UK found that individuals who moved to greener urban areas had significantly better mental health after moving and conversely those who moved to less green areas had significantly worse mental health. 18 The authors concluded that the environmental policies to increase urban green space have the potential for sustainable public health benefits. 18 Whilst there is good evidence that proximity to green space is positively associated with a reduction in PD, it has been suggested that it is not only the availability of green space that is important 19, 20 but also its accessibility 21 and its 'quality' (e.g. providing the opportunity for relaxation and recreation). 16, [22] [23] [24] The EURO-URHIS 2 study comprehensively assessed and quantified urban health indicators for adults living in a number of European urban contexts. 25 The indicators were assessed using validated measures and included PD (health domain) and access to/quality of green spaces (environmental domain). We report here findings from the pilot study for EURO-URHIS 2, conducted in a deprived urban area of the UK, that examine the association between green space (access and quality) and PD in an adult population.
Methods
The EURO-URHIS 2 project aimed to assess and compare the urban health profiles for adolescents and adults living in heterogeneous European urban contexts. 26 As part of the project a questionnaire was developed to measure a variety of health attributes, demographic characteristics and wider determinants of health relevant to adults living in urban areas. These characteristics were identified as important components of an urban health context and represented seven domains including demographics, social background, social context, health outcomes, health behaviours, risk behaviours and physical environment. Development, piloting and validation of the questionnaire have been reported elsewhere. 27 PD was measured using the 12-item General Health Questionnaire (GHQ). The GHQ was designed to assess PD in population surveys and epidemiological studies and to screen for non-psychotic mental disorders in clinical settings 28 and is considered to be the gold standard for PD measurement. 29 The items use a 4-point severity scale (that can be dichotomised to 'positive' or 'negative') and are totalled to create a total distress score. The score can then be categorised at 0-3 (no distress) and 4-12 (distress) for a dichotomous PD outcome.
Access to and quality of green space was measured using seven items translated from the 2008 Amsterdam Health Monitor Survey selected from the Neighbourhood and Health Questionnaire forming part of the 'Vitamin G' project. 30 The questions referred to whether green spaces were accessible, well kept, sufficient and within walking distance and also whether they were perceived as relaxing or could be used for recreation. The questions have a three-category response option including 'Agree', 'Disagree' or 'Not Applicable'.
The EURO-URHIS 2 pilot study was conducted in Sandwell, in the West Midlands, UK, chosen as an urban area with relatively high social deprivation. A stratified (age and sex) sample of 1680 adults (aged > 18 years) was randomly selected from a general practice population register based on a sample size calculation for 5% alpha, 80% power and a prevalence of PD of 25% in unexposed adults to detect an odds ratio of 0.5 for access to quality green space (total required sample size of 466 allowing for response rate of 25-50%). An Urban Health Indicator (UHI) adult questionnaire was mailed to each sampled individual with (i) a letter explaining the study endorsed by the Director of Public Health for Sandwell and (ii) a reply-paid envelope for return of the questionnaire. After 2 weeks, people who had not responded were sent a reminder postcard and after a further 2 weeks another questionnaire was mailed to nonresponders.
PD was analyzed as an outcome (i) as a continuous score (GHQ-12 total) and (ii) as a dichotomous outcome (PD = a score of 4-12). Multivariable logistic regression was used to summarise the association between attributes of green space with PD, adjusting for potential confounders. All analysis was conducted using SPSS v18. 31 Ethical approval was obtained for the EURO-URHIS 2 project from the Black Country Regional Ethical Committee (LREC-Black Country) and the Sandwell PCT Caldicott Guardian approved the survey in accordance with Caldicott guidance (these are principals established in 1997 after a review commissioned by the Chief Medical Officer at the time to ensure patient confidentiality is ensured in response to the increasing role of information technology in society).
Results
In total 578 (35%) adults returned the UHI survey questionnaires. Responders to the survey were similar to the Sandwell population in terms of demographic distribution for sex, ethnicity and level of deprivation [assessed using quintiles of the Index of Multiple Deprivation (IMD) 32 ] but were significantly older (table 1) making it difficult to extrapolate findings to the wider Sandwell population.
The most commonly reported symptoms of PD were the inability to enjoy normal day-to-day activities as reported by more than one quarter of all responders [n = 155 (28.2%)], feeling unhappy/ depressed [n = 122 (22%)], feeling less useful [n = 102 (18%)] and feeling constantly under strain [n = 98 (18%)] (table 2).
The mean GHQ score was 2 (SD = 3.09; range 0-12) and PD (defined as a GHQ score of 4-12) was identified in 131 (22.7%) of the population. There was no significant difference in PD by sex (male = 22.4%, female = 23.2%; P > 0.05). PD was more frequent in older younger people, slightly more so for males than females (mean age males = 59.5 vs. 62.8 years females; P = 0.03).
Of adults responding to the questions about green space 32 (5.5%) indicated that they did not live near any green space. Of those that did 468 (85.7%) indicated they were accessible, 398 (72.9%) that they were well kept, 314 (57.5%) that they were safe, 285 (52.2%) that they could relax in them, 338 (61.9%) that they could use them for recreational purposes, 455 (83.3%) that they were in walking distance and 347 (63.6%) that they were sufficient. One hundred and seventy-one (31.3%) respondents agreed with all the positive statements about access to and quality of green space, whereas 13 (2.8%) responded negatively to all questions. Interestingly, of those who indicated that green space was accessible only 297 (63.5%) reported feeling it was safe and 272 (58.1%) that they could relax in them.
Four of the seven attributes of green space were significantly associated with a reduced odds ratio for PD, after adjusting for age, sex and deprivation (IMD) (table 3). Reductions in the risk of PD were observed in individuals who indicated green spaces were accessible (OR = 0.58; 95% CI = 0.35, 0.96), they could relax in the green spaces (OR = 0.13; 95% CI = 0.42, 0.94), they could use the green spaces for recreation (OR = 0.11; 95% CI = 0.34, 0.80) and whose green spaces were sufficient (OR = 0.12; 95% CI = 0.39, 0.89).
The seven attributes of green space were combined into a score ranging for 0 (no positive green space attributes) to 7 (all attributes of green space are positive) before being categorised into tertiles based on the frequency distribution [0-3 attributes (n = 147); 4-6 attribute (n = 195); all seven attributes (n = 171)]. A significant 'dose-response' relationship was evident between the number of positive attributes of green space and the occurrence of PD [ 2 test for trend P < 0.05 ( figure 1)] . The reduction in risk of PD associated with four to six positive attributes of green space was 40% (95% CI = 2-63%) with a 54% (20-73%) reduced risk for positive responses to all seven attributes, relative to individuals who responded positively to three or less attributes.
Discussion
The EURO-URHIS 2 pilot study has afforded the opportunity to investigate the association between PD and access to (and quality of) green space in a deprived urban population in the UK. Almost a quarter of the study sample reporting a GHQ-12 score above 3, indicative of PD. Whilst this prevalence is significantly greater than that of national England and Wales estimates of PD ($15%), 11 it must be noted that the responding sample comprised a higher proportion of older adults. The difference was greater in men with PD estimates being almost twice those of National estimates (22.4 vs. 12.5%, respectively; P < 0.05).
Whilst the majority of study participants reported living near green spaces, the quality of access to and use of these green spaces was variable, with more than a third who reported accessible green spaces not feeling these were safe and almost half indicating it was not possible to relax in them. Four attributes of green space were significantly associated with a reduced risk of PD, suggesting the importance of not only having access to green space but being able to feel comfortable in and use those green spaces (e.g. for relaxation and recreation) to improve mental well-being. In addition, there appeared to be a 'dose-response' relationship between the quality of green space (in terms of the number of positive green space attributes) and PD reduction. Our results are consistent with the literature which indicate that it is not only the availability of green spaces that is important 19, 20, 33, 34 but also the accessibility 21, 35, 36 and the quality of the green spaces (in terms of allowing relaxation and recreation) 16, [22] [23] [24] 35, 37 that is important in relation to improved mental well-being.
The study population was from a relatively deprived urban region of the UK and the observation that PD rates were higher than national estimates is consistent with well-documented evidence that mental and ill health is typically more prevalent in deprived communities, 38, 39 as well as the higher proportion of older adults in the sample. Along with many other factors not recorded in this survey, such communities also tend to experience lower levels of provision of green space 40 green space has been a long concern in urban spatial planning because of many potential benefits (e.g. cleaner air, opportunity to exercise, enjoyment of pets, visual stimulation, etc.).
The study benefited from the use of previously validated measures for both PD and green space that were measured at an individual level in a population-based study. There are, however, a number of limitations to interpreting the validity of the findings. First, the study was cross-sectional making it difficult to interpret the direction of causality between green space and PD (e.g. it might be that PD reduces the motivation to access green spaces when available). Similarly, a recent longitudinal study conducted in UK identified a significant reduction in PD (assessed with the GHQ) in people moving to areas with accessible green space in an urban context with a corresponding increase in PD for individuals moving to areas with no green spaces 18 ; as this was non-randomized, the motivational differences and consequent experiences between the groups are unknown. Second, this pilot study had a poor response rate of 35% and younger males were under-represented when compared with the Sandwell population as a whole. To influence the association between attributes of green space and PD, non-responders with PD would have had to report more positive views of green space and it is unlikely this would have been the case. The low response rate was more of an issue to the external validity of the results in terms of generalisability. The relatively high prevalence of PD in Sandwell is associated, as nationally, with socioeconomic position.
Conclusion
This pilot study in a deprived urban UK population has identified significant associations between reported access to, and better quality of, green space and reduced PD. Limiting factors for interpretation of this cross-sectional individual study included the low response rate and difficulty determining a direction of causality for the association. Future research utilising (i) validated assessment of both access to and quality of green space, (ii) prospective designs with effective follow-up and (iii) effective and valid measurement of health outcomes are required to address how much urban spatial planning affects provision of usable green spaces and whether this impacts directly on mental and physical health.
